Oeanolic acid protects against the hepatotoxicity of D-galactosame plus endotoxin in mice.
Oleanolic acid (OA) is a triterpenoid contained in many herbal medicines. The aim of this study was to investigate the protective effect of OA against D-galactosame plus lipopolysaccharides (D-GalN/LPS)-induced acute liver injury and the underling mechanisms. Mice were randomly divided into normal control with vehicles only (corn oil), D-GalN/LPS only (700mg/10μg/kg, ip), OA-po (200μmol/kg in corn oil, po) plus D-GalN/LPS, and OA-sc (50μmol/kg in 2% tween 80, sc) plus D-GalN/LPS groups. OA pretreatment was conducted twice daily for 4 consecutive days. Hepatotoxicity was evaluated by histopathology, serum enzyme activity, hepatic lipid peroxidation and GSH levels. To reveal the possible mechanisms of the protection, mRNA and protein expressions of toxicity-relevant genes and proteins were examined by real-time RT-PCR and western-blot analysis. Both OA-po and OA-sc at therapeutic doses successfully protected liver injury induced by D-GalN/LPS, as evidenced by reduced serum enzyme activities, prevented liver hemorrhage, massive necrosis, and reduced degenerative lesions. OA increased hepatic GSH contents and decreased lipid peroxidation (MDA) levels. Furthermore, OA significantly inhibited the mRNA expression of the tumor necrosis factor-α (TNF-α) and ER responsive gene Gadd45. D-GalN/LPS-induced activation of p-JNK and NF-κB p65, and protein overexpression of caspase-3, caspase-8, and COX2 were significantly suppressed by OA. These results clearly demonstrated OA-po is effective as OA-sc in protecting against D-GalN/LPS-induced liver injury, and the protection mechanisms are related to reduction of oxidative damage, suppression of TNFα-triggered signaling through the NF-kB and JNK pathways, thus reducing apoptosis and hepatocellular death.